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METHOD FOR COATING THIN TUNGSTEN FILM USING TUNGSTEN OXIDE POWDER 
A 

C23C 24/08 

AGENCY FOR DEFENSE DEVELOPMENT 

HONG, MUN HUI , KIM, EUN PYO , LEE, SEONG , NOH, JUN UNG , PARK, YUN SIK 



Abstract : 

PURPOSE: A method for simply coating tungsten on a metal 
substrate using transport phenomena of tungsten through vapor 
phase when reducing tungsten oxide powder without using of 
existing chemical vapor deposition or physical vapor deposition 
is provided, 

CONSTITUTION: The method comprises the processes of 
applying tungsten oxide powders on a metal substrate; and 
coating a thin tungsten film on the metal substrate by reducing 
the tungsten oxide powder applied on the metal substrate at a 
temperature of 650 deg.C in hydrogen atmosphere, wherein the 
metal substrate is a substrate formed of a metal selected from 
copper, iron, nickel, chromium and tungsten, and wherein the 
coating process is performed by heat treating the tungsten 
oxide powder in the temperature range of 650 to 1,050 deg.C 
for 10 minutes to 6 hours so that a thin tungsten film is formed 
on the metal substrate to a thickness of 500 nm to 25 urn. 

© KIPO 2004 
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1. Appli action for a patent (20020506) 
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(7D m^^i ^ama^ri; 

CHS SS? $?S¥xll^A1AHg- 35 S 
(72) gfgXI 01 a 

CD a & a? A| AH ? & a s * S 0HB M506S701 2 
AHg«gA|gfy^aixlS^S2SOhWM307e303s 
CUSSr^AI AH ?SSS¥£|0H&e 102S1 101S 
aia»^A|A|^B»Se¥2l 01Hfei07S603S 

g§^£§^A|g&)?SS2S2174ai| 
(74) CHdiej HISS 

(54) aaH^si oia^ a^Hj gjjj: as s>ej 

s gfss asters ss§ ?a. m, a, 3i'§, as, g^ai esi 3^ §*ai?j *ehoii 

CHEZ 

E 18 B BfSOII (OS 3ie 9| oil ejsfg Sgolfe SSI UE1t« 33EOICK 

e 2fe e arson trig jib 91 011 m±m *i^m agsib «gs u&y §*i£i sseoid. 
go?f ?3an B HS3 aISoiES* 1 ™ as *' E 221 m msi ^ mx ^ moi mwE 

E 4fe E 3011 UEiyj efats, 0l|L|XIB^«a(BDS: energy dispersive spectroscopy) H£Ht8l* LIEItfi 
E^5fe E 3011 UEtU g^B! Btajo) BK»S3| ?16H, H|Bt°| BBS ^AISWSOIS AIS 

§±f $9* l $*S&£$3%l$5 m as - 1020 ™ IAH 1 Al * ■» * a ■ J,a,a »« «« a 

!J%l^ l |A^ilo?|%lo^ S *' ,02 ° ^ 1 A '* °° J "* a * 0 ' 8,0,3 § 

lit KS SS^AmSVal.g*" as *• 1020 ™ AH 1 Al * m * ^ m ™ moi ao,a 
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e 9a 3§ 3ia mow Nmm±& s^m aa m. 1020 vohm 1 aib sb aa §xh£|8)oi aoia 

E 10S S^@J 3IB A OB MS^@! SmW as 1020 TCOIIAH 1 AIB SB aa gxH£|6)0) 30) 

5! §±@! H|oi2i ?Atanaoia Afaoict. 

e ns 31 a 9)011 yaiii ssi as 850 1 011 ah 1 aib set aa sxH£i8K)i ac»a 
gii 3321 ^Maneois Ajaom. 

e 12a e 11011 uat« g4&! 3321 ^wifi sots 31 916H, at or 21 ess tae ^A)ax)aois a) 
a 01 d. 

E 13S ?£| 3IB 9| oil tiSSiB SSI gg ^, 1020 TC0IIAH 6 AIB =2} aa g«£|S)OI 3C»a 
g^gj e|o|o| 0es >se ^AhaWSDIS AfHOIO. 

mm si m*< 

WgOl #o/a Jl£ Si J SOtSl 

e ggg a-as^BKwos at wo 29 ) seg oisstot 3ia mow §^@i 33s sgs^ 33011 
aa 32£, ch^ &AiioMia aas^ei smo\ 4-4 s9pioiiah ^4= s^§yos sag m ;a&oii 

AH 3l4r°£ E*a£)2iD3) Sfa SSI S8)0) 01 = 8)3 DAI a^og §Sf£|fe 

Bs(chemical vapor transport reaction: CVT Bs)0| HCHUteQI, 0l£HB CVT BgOl 3IB 9)0)1 

^a*)E£ g*0)Ufe a^M 0|g8)0). 3^ 3ie 91 OH 4* UE0IE)(nm)0IIAH 4-61 0K)|3S0|E|(jwi)2| 

^mm ?>a g±@i 33s 2gs^ 33011 aa 3010. 

us bhi 31 a 91 011 g^a 33S 3gaa aasst 6 ss)g^e! (wf 6 ) 3i«ia § sama s 

SfAOIfe SfS| 5*61. SEfe ±4- S3(target)S ifflHSBKM §*A|3|a g£) §2)301 Ha 

u£i a)§£)3 sua. nau. 01 n § as? aesa 6 gsiig (wf 6 )oi se 

0)L|£f £S£jg^M| «a(HF)0| ^^EIO) S3 2Si gJE3ia SfllSOl 2i°0i , g£| g£f3S 23)S) 

g^a s* jus-Ji ws.m aa omy nae°) §qj guig §as aaa esoi sid. 

a vsneg 4,01a- #£D3i#s) axiius 8Hgsm» ¥9si a?a ii, s* 31 as aas±a a 

^2) g*Aia ^ EH Oil AH 4=4 S9I3I0IIA) SS! SxHS.|8)fe a&& »B2S, 01£13)X| j\& 9)011 

3§3)fe 3|#S 3HB8HaQ. S iSS S2H2I gdl, -JS^SSMI 0fy g (water) 

01 4B£S|CH, H3)£J §bl SOI BJI S9I3|0||A) SfS8)fe S(furnace)EJS 0|g8)0H 3 

US Sf 4- 2ife §§0| SIP. 

01 ^ Jilt of ^ Jim* MM 
S SS§ §3121- ^S SX)I§S ^ Pi 8)0) Pig a 22S, S l'§2| =^8 D§ 2gf ^^S)3)U H 

3^ su shis is? s)b 3is°i saf garaoiu g£i i^g§ oigmxi an. aa a^a so- 
s sa saaitf bh. 3i §s g^eisi oisoi awufe a^s oisshoi aas)3)i 3ie 91011 
s^@!g sushfe 3 a a xiiss)^ qi juq. 

4r3i =5)8 irgs^i 9i a s &g°i tfagAgj 0 i§a g^gj B|ai ag sag aas^a 
^iaa a^Aia as. 4-^ ^9)3i skhia) 650 01^21 ssoiiah &a axnaisKM 2^ 

31 a 910)1 arete 3g3)fe 331 ^§25 DO. 

&3| gf30)l 2)8)0) 2i S^°) 3^ 3ia0)l 3gt 4= SISD1. ?£l . § UU 2g 

as. gi@ s°i 3ieoi a o«3) a 4- ao. 

01 (TJ. 650 r LHXI 1050 TC2| g£ 39I0IIA) 10 S LH XI 6 A| a SB aa at)£l6)01 500 nm U)X| 25 

/■fii 3^ei 3^8 ast 4= SIC) . 

?fl|5)o S B ^«2| g^e! 33 33 33 S ^S8)S. 1 /■ LH XI 10 Am2| 3» 33|* g>fe a»S 
^e!(W0 3 Efe W0 2 . 9 ) S^S ^£l(Cu). UH(Ni). 9(Fe). 3^e(Co), 38(Cr). g^S(W) S Oj£| 3) 
II 3ia 9)0)1 gafeS 0§, 4=4; g9)3|0)|AH 650 1C(aa§^@! S&2| aaofl 2ISH 31X10)1 

g^aioi ag£i3i Ai5t»t as) 01^21 seoiiah gjSAia gxH£is)a, ^^21 ^ig aag^ei a 
ffioii »saw sjfe a 4 3) ass) 01, 4-§3i3) asonxipjAH aag^eisj ssoi wo 2 e aaaa. 01 en 
a wo 2 aas^a s^a osn <y 1011 h)2) »oi ^aoti 2ia 4-an) aes)oi 3i^a wo 2 (oh) 2 
§*eh2| §ii aasi 4»4.s aaao. ^1^21 wo 2 (oh) 2 g^ej asss m& msw 21m 01 

^32| =^ 3IBES 0IS8)3 0)21) ^) 20)1 L(E)y b)2) 901 4^a2| 4=4:21 DAI 3S6)0) 34f2| g 

^ejog saaD. 01 an. ^aoii 31 a 01 siopj ^ 2 oii 21a aeoi 3^ 31a 91 011 ah ^a^° 

£ SO)D(gaS) «BS SI S§), =4* UE0IE)0||AH 4=4J 0)OiaS0|Q2| ^MM g4:a 3301 

= ^ 3IB 910)1 31@0, 

W0 2 (s) + 2H 2 0 (o) M W0 2 (0H) 2 (q) + H 2 (g)(1) 
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W0 2 (0H) 2 (g) + 3H 2 (g) 



W (s) + 4H20 (g)(2) 



E 8 S ^ SOII US 3^ 3|» 9I0II g±@i e}a|§ 3i§|fe "}g§ uem 3SESA1 EAI9 woi 

|oi. ?ei 3^ ?iea *»s±@! swa a*Aia evi^ianAi «ea*ai»te saos oi 

¥OI£!C1. £ 1011 AH dlf» aoi. B »SB tia*±&lm,SLb W0 2 T) SBS2 I > g~¥ s 
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29I0IIAH 10 § LH XI 6 A| 2f ggf gXH£|5IO| 500 nm LHXI 

B Sol 01 ggSIS! 



oiaff as sag sei omy lis 3^ d\b. oimcH uti § 

31 » SOIIE SS9I8131I ^§1 4> MO. (QStM S ^SOII COS g^gi a|B> 2H »ei 

S SJS0II djei 650 Q C LHJI 1050 t)°l £ 

25 /m^JIIS g£@! efQfS 21SI 4= aci 

0181, §V@ £BM ££5101 g Oil COS g^ei B|aj 3i S3i 51^1 ^Al 
[4UI0I 1] 

a| 2 mm ^WIS Sfte ?£| 3IB8 &XI(degreasing)& a-AIKpickl ing)8H>. E 1011 UEHJ HF2f a 

01 2f 5 /nSI S3 SAI 33111 £2t8£3(WQ,) SSS 3I» 91 Oil ef 5 mm ?U£ ES?? * 

-60 "C21 OligSS £fe a(dry) S9l3IOII/d. E 2011 UQtf 3SE0II CCia S«£I8101 =?e\ J\m 

« UQ«! 52£, 0IS¥EI g^tOO! ?£| 3|& 91 OH 3S8131I 3g£)01 °!MS £ i aci IBM 
a rL S = Mg £ 40,1 14 aa OHWXIS^SIKEDS: energy dispersive spectroscopy) S4 0II 2ISH £4= g 

£@!°£ eassacf. e sfe 3g§3 ^is spi 9ish spi aibs see i d \&5m ?ATa»S 

DISS SohOI SSS! 4= ^mSI ^»f|°| g^gu e|a|0| ?£| 3ie 9)011 3g)813|| agSoTsife 

a s & §■ s 4* a p- . 

[^AIOII 2] 

?a3i cis 3^ ^ieg Ahgsig a^, s Btaoii os tfasia oise g^ei 

3g gfgOl a213| &irX| gfOIS^I 91 8H . AIAIOI 13f SBT& SSi BJI 3^ Jiwoa ^ 

£i3i oiy ua, §, 2i§, 3§ iy g^eis Aissisaa. e e. e 7. s a', e 9 m e ioi"%? 
uh. a. 2Bi. as iy g^ei om 91 011 xii^s aihsi ^Aiaxieois oiaii s» Af&g uay 
= 3011 uaa ?£i ^i e 9^21 g^@i 3 g§a ^afs^i. 01 a 3ixi 3^ 3ie 91 oil s^§y ^ 
at 01 eas^i sgaoi 9imm m 4= acf. s is 9i2[ aoi 3^ 31&21 g#i a a si as 3> * 

§@ g^@! HfQt2| ffst g UEfy aOICf. S 101IA1 S 4= 2ife H12f »0| 3^ ^21 

s si on ma. g^ei ^qsi ^wpi 3 m lhxi 20 pjhi agsia sj§§ m * acT. 
s 1 
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^JMI (m) 
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2-3 


10 ~ 20 


4-5 



[AIAIOH 3] 

S CHI 0>e 0| 

^xhlii £££i g§§ aoja^i 9IN 

650 TC , 750 TC, 850 TC . S 950 

?\ ^ £ 32J g^gj «t°[0|| dlohOI 
M UEItHCL £ 12b £ 11011 UEItH 

¥^11^1- ^±s\9kmm a- ^ sick s 

K2 



EolO\ D\B m0{\ 3§9 g^HI ^^1011 Olxlb & 

^ximoi, g^ai ai^m 8»aa. £ 11s 850 °c 

afo|o| ^A^XhSDIS A^e UEfy 33H^ ^xHLlI B 

£ 11011 U9U! a[QJS B^l^h a^EIM 

0IS& 3g ^1^01, 650 TC LHXI 1050 1C »X|2| 

r m ^ SICK SB, ^ B^tttOII Ofif HfBfo| 





31X13^ 


&a§xHasE(t;) 
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9SQ 


1020 


W|0|O| 

(w) 




0.5 - 1,0 


1.0 - ?.o 


2.0 - 3 0 


3,0 ~ 5,0 


UH 


0.5 - 1.0 


1.0 - 2.0 


2.0 - 3.0 
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e ^sej Mil oise g^ei e>°t°j ^m* gaou oixife sxiaibsi gg§ ^otM^i ?i 

SH. AlAIOfl 13 §SJ& Ml ^Sofg. 3X| g£ °XI AI2JS 10 S. 3 Al*. » 6 AI2}2 S B g ° 
m'![°LS--?L, 3§ Mmm 9mSCf ' E 13 = 1 ° ^ OI^SS s 4^0IIAH 1020 T5SI S£s? 6 

Aia &s Hxianoi aisa g^ei hiq|2| bss ^Aiawsoiass a§r& me°z 

s|Sfoj ^JHI^ 20 /«J»X| i^ofSig 4= 81 CK S 3g 1020 C2I SE0IIAH &S! gfxt£l'°XI Al 

yon mm m±& *wm *m aa§ uamaa. a 3oiiah s ^ 2ife bisi voi *xi aim ah 

S 3 





2 *± 




Al (F) 


10 


60 


60 


180 


360 


*m (w) 


1 - 3 


3-5 


5-10 


10 - 15 


20 - 25 



StSSH sM 

tf*e> aoi. a gfgg at*s*reiom Bsi5*tj» aoi 2^21 suib m§shi a 2 s^ei *» 

51 S^S OlgSKX 5^ D\m ¥1011 g^@! e|S|g sgShfe grss fllSIt 4= sm. 

^57; &■?£/ 391 
S?8 1 

4jsm£@! sets 3iB3j a^Aia as. ^± sjoiiah eso toiasi ssoiiah »a axisi 
8km 3^ d\b men §^§! aiaig sgsf^ a§ «§°£ §fb ysti^i s&a o\mm s^ey ^ 

—i j2o o t=j . 

2 

»i 1 if oil sjch ah . uieoi a. m, agM, as s^ai §oi =^ -nnhoi ^° -xio? 

olfe g^e! ai gj-g . ^ ° _ 

3 

SI IS SEfe 31 2&0II 21CHAH, 650 t LH XI 1050 TD2| SE g| 91 Oil AH 10 B LH XI 6 AI2J- geh SflEW 

01 500 nm LH XI 25 w^-MS. g^@! e|afS 2|ife 3Jg agog 8 ^ fe g^S! e|S| 2g gjg 
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